The association of death-associated protein kinase hypermethylation with early recurrence in superficial bladder cancers.
Mechanisms for bladder carcinogenesis and the development of recurrentbladder cancer remain unclear. Aberrant methylation of the 5' CpG island is thought to play an important role in the inactivation of the tumor suppressor genes in cancer. To study whether specific or bulk hypermethylation predicts intrabladder recurrence, we determined the frequency of aberrant promoter hypermethylation of seven genes, hMLH1, O(6)-methylguanine-DNA-methyltransferase (MGMT), p16, Von Hippel-Lindau (VHL), death-associated protein kinase (DAP-kinase), glutathione S-transferase P1 (GST-P1) and E-cadherin in 55 superficial bladder cancers and 5 normal urothelial epithelia by methylation-specific PCR (MSP). These patients of superficial bladder cancer had been followed prospectively by cystoscopy. Simultaneous hypermethylation of three genes or more among the seven genes was observed in 2 (7%) of 30 patients in the nonrecurrence group and 7 (28%) of 25 patients in the recurrence group. There was a significant concordance between the number of methylated genes and the development of recurrence (P = 0.012). In particular, the recurrence rate for 24 months was 88% for hypermethylation of DAP-kinase and 28% for nonmethylation of DAP-kinase. Hypermethylation of DAP-kinase is, therefore, a strong indicator of the superficial bladder cancer associated with a high recurrence rate (P < 0.001; hazards ratio, 7.01). Our results suggest that hypermethylation of DAP-kinase might be a useful prognostic marker for disease recurrence in superficial bladder cancers.